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O 5 ARG £ T & RO~ HFEFTD 200

WINPT 24T > T b, ZOREE, ) - hEFERE
EHEERE (H2FRE / FHLFERE) LoMIZAES
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ZHEBHATEALPHLNIZEIN TRV, S5|2, K
FERARO W - Wb EICESTAREE LT,
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P A

(/ H) (%) (%) (mg/ fE1A)
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RN 14 0.046b 72. 64D 72.64 5.2ab
siE - P - B 7 0.049 bc 87.1b 86.7P 7.0bc
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FE =D 11 0.051bc 85.6b 84.9b 8.1¢
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St (#9100 pmol m™® s™) 12 W¢fE, WE4efth 12 BeRY, P35
i 15C (B4 20T, BE4&ME10C) &7 b L9 ITRE
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BEiCIRIZE 1AM L TBY, £ OEEFZDR
WAL BRRICRAT L7z

2. BEEHTICETSHF BEBRESSLUVETE
B O
PeEdm il - R 1 AR A2 BT A ISR ER &
FULThb T/, HKEEFTICZBITZ3FL L OHRE
EYEoHmimE L, BER (4~ K 1968, =it 1977, /I -
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BRSSATC B1T 2 S5 R & AR 1P R 3 AE
TOWSFRE L OMBREE 2 KA IR L7, ek
TIXEE AR SNk o7z T2, FE#y
WZADE, WTFNOFEEHIZB TS A E A BERILER
D HENL o T (RFEEWE).

TlF-T7 & AR 1P e O M HEE L OB
&2 MBIR L7z, e IR RENL 0. 184
TH5WKEDOFE R TEOMBAMMRIRO SNz —F, K
FEHRNICADL &, WTNOFEBICB W THHE R
RIZFRD SN dro 7z (NEEWE).

WO Mg & ARFZE: 1 SR RE o IFEE L o
&2 CITR L7z, iR ClEMHBRENL 0. 354
T1%KEOFEZTEOMBARBRIRO bz, —F, i
FEHHNC AL L, WTNOFEEBICBWTH HE R
RITFRDO N2 h o7z (KFRENE).

IRZE S BT 5 FF A & ARz T A L2 RE
TOWFEHE L OMREE 2D IR L2 sk
TITFHBIFREZ 0. 443 T 1% KHEDH B 7 IEOFHBIRILR D
RNz Tz, FREHHNCADL L, HARRE - 2%
TIXAEZIEOHBBMRAEED 205, ZOMoJFFER
TIHAELMBERBRRIEED SN h o7 (NFEE).
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yU7 vy REERERNOTFHMEERL, T
10%KETHEETH D Z L ERT.

72, FHBIAREIE 0. 754 T 10% K UEED A 7270 IE O B B4R
DIRED L7z,

HEHEE B £ OMEKEIRIC B CHIEESEN L RS
V=T OEILIKZE I RITIR Lz, Wi V—7¢ 3
W - WAL B, M R E, MEEEE, THE, KR
FEEBE AR A SR O FEIGE I AR TEIL TV S8
BoR L7z F7o WSV — TR BB OWT
AbHE, WORIRIIL, FZHERERLSFGE - R T
A fE RO FHEICIRTREVEM E 2 0, HKERE
BRI SR O EI IR TR E
WEIM Z R L7z & 510, RIRBFRSE T OB TR
(&, SZHEHERE RIS - Rk IR i Ak oI
[ZHARTIES, HKERR R M - Rl Tl sl s 4
TROFIGMHEI A THE 2 7R~ L7z

% =®

WK T AR E IR Tl (GFI S 2007), % (F
M5 2012) & I HIFEHEEASRAL) 70 H3F R B X OV R
WE & OMICAERE R IEOMBBGRSH 5 2 & s
TW5h, KRIFFEOMER, (RIERFZE: L SR © o 138
JEAEME R 35 HE DR L U Hif W E L A5 %
IEOMBBERERLTEY (F1X), EHERREEO
IF O HU TR T E RS & FRR IS B 70 2R304
HIAHEIOET A2 EaURIEENT. T2, HEFEOEHE
WZHFGTLEAHLNICT 5 2 8L, HERRER O
WML ERAESEALOICEETHLEEZ LN
O, UTFTEHIZEEZITo72.

WK L ERRE T, BRREF S TOWEOMED
BEAHIFEOJEE % 8 L TR 2 H3F - I bRICKE
B L2 E GHEHS 2007, 2012) DS ShTwb
—77, ARWFge AR SRR AR B X OVE B (ST L 7o
R, ARIRBEE ST OB R R & AR 1 b 2R
SETOMIFRE L OMICITEERAHBEMRIZE B ICRRO S
Nahofz (E2HA). EHEEHN O E IR %
DREREZ X o TEKSEM & 7 & 7 WER Y 18 0 ke
PHIE SN BITRNEMHTH L 2 L Ghz 15 1967) %
B3 5L, BEESMTORMIEOMEM I HERERR O 1
F WL EICES LT Aawn s,

3% FHERES X OMOKEIRIC B TSR BN S 5O T T

o Wapsg  WbE WEENEWE mIFEEE Th®E MCRESSERAE BT R

AT A %) e mgEm R @ R (mm/ H)
B RS AE - Rl 94.82 94.83 8.544 0.0532  30.92 2.514 0.132 0.352
WOKILHE I E GRS - R 82.4P  82.4D 8.092 0.0492  31.472 2.25b 0.152 0.662
N N N ) 73.2 72.9 5.11 0.045 29.1 2.32 0.12 0.46

iz P 36 L 3 A 2 1 [ Arroz da Terral, [ Gaiya Rate Bhasunamathe |, [Yabani Pearl|, [HEfi] 189 51, [=> 74N, [ 34 My EF ],
[1)—7 A% — ] #/KEREE N - 25 : [Arroz da Terral, [ASD1], [Ttalica Livornol, [Ta Hung Kul, [dtEE PL3J, B4 PL13J, [k
242 5 ). RFFMEHGESEOTPIGMHEICIRTHEARE W & 2R, F—ELFE, FHEIZOWTHEZ L iE 7 )V — TH T 5%KHE

DEFAPIENZ L 2IRT GHED %\ tE).
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FIN Gl S L LT A7 N s B A el Wi L Sl
HZERRE TOHSERE & O RIIZ 5% K #ECH 72 IE O
BIRASERD 7z (52 B). ZAUIBILC, HokEkk
B Ol T-T-hrE & H3F L OBRICOWT, AERHEREE
HFRD HNIFF) (FEHES 1995) A H 2 RR) R0
SN 26 G - B8 1999) 7 & H 7 L EHmAH S
ENTHBY, FWTTREE HFE L OBRITIHEIC ST
v, AWFZETIE, HT-TRE & REE T P HEERE T
DO HEFHEEE & ORI IIA B RAHBBIRARO Sz b DD
HHEIRENL 0.184 E/h ST Eh s, BT TR EOFHE
TR O MM EANOF SR NE VW EEZ b,

AT, MR T O ERL & ARRFZ R P
HIEME T O WS & ORI 1% K#ECTH & 2 IEOAHE
Mo s (FE2KC0). SHICELT, TKRERE
o L KRR L ORI I3 B OF B AR RS
L2 & (OKRHS 2003) %l OfiRExdHbasb L, 1HH
TdHh 5 ARG R RIEEICENL, BRThDHA
v RIS AR i HE3E BN T B T REEDYE 2 5
N5, F7, RFzeCHE L 72 ERERBIOHEE - W 512
DWTADLE, HAREEM - Rfti, BE - PE - 53,
TA)H, AZVT - AT OV —TIHNT, H
FHE, MEFEE WUbLE MEMEREONTNLEE
WNEH otz (23, ThS50RKRE, B0 NED
B I EN O SEIZERTERL TV S L DA%
W2 EERRIBLTBY, 4%, wHhHESFEICENE
&% W72 3RBE & > CHEH L R I BN 7 i
BRSNS,

RIFFENZ B\ CHAKE IR CHIZF BN S i fli 7 )L —
7 L HEARSAE CHEEDEN L W 7))V — T O %
P L7268, W7 L — 7 & b % < OIREHMiEE
FEERDOFIMEI N TER TV, F72, WS L —
THTIE, HoEELS X OEREER ST oM IEMER
FEIZOWTHINA R 72 (5535K). WoERL T,
AR R DI 2 e CHE RS CHEED R
HEEZ NV —TI3REL (KW ERTHD), HEREES
HECHEPENDL WSV — TN E o7z (XY ERT
H5). —h, REEKSHECOWEMBEE CIE, R
AL AR O S N T E SR CHEZEEN S fh
fli 7V — 73R, HAREE SR CHEIEN S SfE S
V—TdHr-o7 (B3R, INLofERIE ERTH
HA v FEURAE ISR HER S CORFMICENL Z &,
B OB HER LG O HFEO B2
FHELTHWL W E2REBLTEY, H2KA CORE
EFELTCWhhror,

AEFZEOMEE, Ml IR S coRF
WP & HEIRSM O HEREE & OMICAH E R IEOH B
MR b (52KD), SHMELZ4ODED
T, SIS HEIE S C O M HEE & o BRI
b EPo7. THUIELT, HLS (1998) 1, 20%

FIE AR L BT ERMETO20% N, WhEtEs
PETOFEOMERE L 20% HFEHEE OBIZIEZENR2Z
NWHBELRILEOMBABEYEH 722 LML TS, &5
V2, R O FE3FHEE & I & ORI b IEOHBIR
BDRD SN2 (FEIN)., TNOHOERNLS, T
DOFZHBERFFEE T, RIREM CORFOEFEDHF D IE
WAL TR H3E - M bICEET 528, KRS
SEVEDMEN B I FE S H C 2 FH AR ES T HIZE s
ZEHIREE N,
IRZFMEICOWTIZS K OIS H ), HARRENT
DEFRII/NE L, 2O BIITL#H 2 B G OF A
WRCHDH L (HiH 1981, /Ik 1992, iR 1995), ik
FEHAE O SRR, AR EE - 00 R L H RIS 3 A
BNDHZ L (Gikks 1943, PEJII - = 11946, 5[ 1948, [
1954, Z& - M0 1969) 2S5, —J, KZED
R R ORISR CORFEHME L, BE - B E -
BE>SEFOMT YT - 779A>4%5)7 -ayT7>T X
) F > HARLERIE > HAREE - RAmoMEEFE 20 (553
X)), FRo#E & MmN R R 5720 SAUSE LT, =i (2003)
&, BRIAGRIEEFEESEND L SRS )V — TNT
RIRFEF A EN L EDS L o 72 L T2 —T07, #@FC
RFEFEMEASE 5 LSl SNz AE 7V — TTA VK,
E, #HEOA v PG EMRIRISSEEGEORAR L LT
FRTIE A SN TWAS [Ttalica Livorno] (£ % 1) 7)),
[Arroz da Terra] (ZFV M 7V) & REEOESSFEMEE R L
Tl EEHELTWD. IROORE - Wi s, HE -
HE - BB 0T V7 SRRSO BRI
FUHTRE 2 BIEEED D B L EZ BN, THOBEIEEEE
AL CRESFT 2 L2 ER T2 8108
T, MBI B R HERERRE O 3 - Wb R L
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Evaluation of Seedling Emergence and Establishment Characteristics of Rice with Direct Sowing Culture on Well-Drained Paddy
Field in Cold Climate Areas : Masami Furunata (NARO Agricultural Research Center Hokuriku Research Center; Joetsu 943-0193, Japan)
Abstract : Seedling emergence was examined in direct sowing culture on well-drained paddy fields at low temperatures.
Germination characteristics were assessed under aerobic conditions and coleoptile elongation under anaerobic conditions
associated with seedling emergence. The experiments included 138 domestic and foreign rice cultivars. The speed of seedling
emergence was positively correlated with the final seedling emergence rate and early plant growth. The speed of coleoptile
elongation under anaerobic conditions was not correlated with the speed of seedling emergence, suggesting that coleoptile
elongation under anaerobic conditions was not related to seedling emergence. The speed of germination was positively
correlated with the speed of seedling emergence, suggesting that the speed of germination affects the speed of seedling
emergence and consequently the final seedling emergence rate and early plant growth. I concluded that early germination was
important for seedling emergence and establishment in direct sowing culture on well-drained paddy fields at low temperatures.
Key words : Cold climate area, Direct sowing culture of paddy rice on well-drained paddy field, Germination, Rice, Seedling
emergence, Variety.




